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Introduction
In February 2018, the South Central Coast Regional Consortium (SCCRC) of the
California Community College System engaged California Polytechnic State University’s
Digital Transformation Hub (Cal Poly DxHub) on the virtual laboratory innovation
challenge. The focus of this challenge was to remove community college Information
and Communication Technologies (ICT) provider dependence on on-premise physical
hardware and contractually proprietary course content. During an Innovation Workshop
with a diverse group of stakeholders, the DxHub applied Amazon's Working Backwards
process to reach consensus on a customer obsessed solution. The solution was scoped
to help SCCRC staff, faculty, and students achieve a more modern and studentcentered virtual laboratory experience. The main goals were to reduce cost, improve
accessibility, increase graduation rates, and improve the employability of community
college students. By January 2019, the virtual laboratory innovation challenge
concluded. While this challenge did not produce a solution prototype developed by Cal
Poly students in partnership with the DxHub, it did help SCCRC define their project
goals and land on a solution that was subsequently acquired from an external vendor
for pilot evaluation.

Problem Statement
The SCCRC, a regional consortium of eight California Community Colleges, submitted
their application for an innovation challenge with the intent of developing a ‘hands-on’
virtual cybersecurity and other technology related courses.lab solution to support the
decommissioning of their on-site infrastructure and contractually proprietary content
providers. SCCRC was motivated to provide relevant and timely educational materials
to their students, improve student and faculty accessibility to labs for technology
courses, and cut community college costs associated with physical classroom settings
and maintenance of aging Information Technology (IT) infrastructure. Their vision was
to leverage a cloud-based solution that would allow for ‘pay as you go’ usage, bundled
‘by the seat’ licensing, flexible administrative capabilities for faculty, and remote access
for students.

Innovation Workshop
An Innovation Workshop was led by the DxHub to guide SCCRC’s Executive Sponsor,
key IT personnel and a consultant, along with three faculty members (who represented
the student’s perspective based on recent experiences) through Amazon’s Working
Backwards process. During this process, the team identified their customer(s); students
(primary) and faculty members. An empathy mapping exercise revealed the top three
insights regarding student needs: (1) flexible access to technology labs, (2) the
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educational activities would have a return on investment for students, (3) the solution
would clarify career paths for students.
Ideas were generated by the team based on these insights and a wide variety of
concepts emerged, ranging from a student’s financial and time management
constraints, demands for creative teaching outside of the classroom and unpredictable
budget allotments for the community colleges. The team ultimately drove to consensus
on defining a solution that addressed the accessibility needs for students and allowing
faculty to customize content as needed. The idea was honed further in a Press
Release/Frequently Asked Questions (PR/FAQ) document which was used to provide a
foundation for the proceeding Solutions Workshop (Appendix 1). In addition, a
storyboard was created to describe the customer experience and how it solved a
student’s problem (Appendix 2).
Following the Innovation Workshop, a market evaluation exercise was performed by the
SCCRC which indicated that current comprehensive solutions provided varying levels of
capability to serve virtual labs to students with the following key functions:
-

the time, place, and device of their choosing
instant scalability, reliability, and performance consistency at a regional or
statewide level
ability for educational institutions to effectively share/pool licensing between one
another (an important factor in affordability)
capability to easily and affordably create, customize, and share/pool curriculum
or content between educational institutions
ability to integrate existing Learning Management Systems (LMS) into the
solution
ability to simulate an on-demand, full virtual network with interchangeable
virtualized devices (e.g. routers, switches, internet of things (IoT) devices).

Although no solution comprehensively met all desired functionality, with available time
and resource constraints, the SCCRC decided to move forward with using the PR/FAQ
as a vendor selection baseline. One of six existing solutions was selected to pilot rather
than considering the development of a new solution.

Value Proposition
The value proposition of the solution, as envisioned by the PR/FAQ, provides students
with a flexible and modernized virtual lab platform. For example, providing a financiallyburdened student, who is a single parent working part-time with an option to avoid a
commute to campus can be a critical differentiator for that student’s ability to graduate
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on time. It also gives faculty the ability to quickly adapt curriculum and content as
necessary to ensure the student’s future employability. A platform that allows faculty to
customize labs to train students on industry relevant certifications and rapidly changing
technology trends permits students to maximize their employability post-graduation.
Additionally, the cost of services would likely drop due to the pay by usage and bundled
licensing models which would divide the costs amongst all eight of the SCCRC
community colleges (e.g. no more fixed cost for licenses and hardware that aren’t used
as much at one college versus another). Pay as you go and bundled licensing are
especially pertinent given the relative unpredictability of economic cycles, student
enrollment fluctuations, and education budgets. Finally, moving to a cloud-based
platform eliminates the need for specialized computer hardware that limits student and
faculty flexibility, is costly to procure, operate, and maintain, and requires classrooms to
dedicate to lab space.

Conclusion
The DxHub engaged with the SCCRC Deputy Sector Navigator, ICT and faculty of
several of the SCCRC colleges to provide guidance in solving a challenge based on the
provision of virtual laboratory environments for cybersecurity and other technology
related courses. The engagement followed the standard DxHub human-centered
innovation methodologies including utilization of the Amazon Working Backwards
processes. During the Innovation phase, a team of subject matter experts from the
SCCRC was assembled and taken through an innovation workshop that included
refining the problem statement, defining who the primary customer is and working
through an empathy mapping exercise to create a clear persona. An ideation session
with the team helped to further refine the vision of the solution. Artifacts such as a
PR/FAQ were produced along with a narrative of the process. A non-standard
component of the solution development process that was utilized by the SCCRC for this
challenge was a comparison of existing commercial solutions for the virtual laboratory
problem. These solutions were evaluated versus pre-defined requirements and a single
solution was selected by the SCCRC for a pilot that was evaluated during the fall of
2018 in several of the SCCRC community colleges. The solution being piloted met
many, but not all, of the requirements defined in the innovation workshop. Initial results
from the pilot implementation are positive with both students and faculty seeing value in
a virtual laboratory solution.
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Appendix
Appendix 1
Press Release / FAQ. During the Innovation Workshop, a fictional Press Release and
nonfictional Frequently Asked Questions are drafted. This is a tool that is used to define
the solution and why it matters to the customer.
Appendix 2
Storyboard. A Working Backwards mechanism, used to articulate the customer
experience and key customer benefit(s) of the application solution.
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